In this paper we establish a regularity criterion for the 3D incompressible full MHD equations with variable viscosity.
Introduction
In this paper, we study the regularity criterion of the following 3D incompressible full MHD system [1] : Here u is the fluid velocity field, b is the magnetic field, ρ is the density, π is the pressure, and θ is the temperature. We will assume that the viscosity μ is a smooth function of (ρ, θ) and satisfies,
for some positive constants C 1 > 1 and C 2 > 1. When θ = 0 and μ(ρ, θ) = Const.> 0, the system consisting of (1.1.1)-(1.1.3) and (1.1.5) is the well-known density-dependent MHD system. For that system Zhou-Fan [3] proved the following regularity criterion
) f or some s with 3 < s ≤ ∞ (1.1.8) and 0 < T < ∞. Wu [2] proved the local well-posedness of the problem (1.1.1)-(1.1.6). The aim of this paper is to prove a blow-up criterion. We will prove
with 0 < T < ∞, then the solution (ρ, u, θ, b) can be extended beyond T > 0. 
Testing (1.1.5) by b and using (1.1.1) and (1.1.2), we find that
Summing up (2.2.2) and (2.2.3), we get the well-known energy inequality
Testing (1.1.4) by θ and using (1.1.1), (1.1.2) and (2.2.1), we infer that
Testing (1.1.4) by ∂ t θ and using (2.2.1) and (1.1.9), we deduce that
which gives
It follows from (1.1.4), (2.2.1), (1.1.9) and (2.2.6) that
Taking ∇ to (1.1.2), testing by |∇ρ| q−2 ∇ρ (q ≥ 2) and using (1.1.1) and (1.1.9), we derive
An application of the Gronwall lemma yields
Taking ∇ to (1.1.4), we have
Testing the above equation by |∇θ| q−2 ∇θ (2 ≤ q ≤ 6) and using (1.1.2), (2.2.8) and (2.2.1), we obtain, with w := |∇θ| q/2 ,
with 2 ≤ q ≤ 6. Testing (1.1.5) by |b| q−2 b (q ≥ 2) and using (1.1.1) and (1.1.9), we have 
(2.2.11)
Applying ∂ t to (1.1.4), we get
Testing the above equation by ∂ t θ and using (1.1.2), (2.2.8) and (2.2.9), we have
Combining (2.2.11) and (2.2.12) and using the Gronwall inequality, we arrive at
(2.2.14)
It follows from (1.1.4), (2.2.1), (2.2.14), (2.2.13) and (2.2.9) that 
Testing (1.1.5) by ∂ t b − Δb and using (2.2.10) and (2.2.13), we have This completes the proof.
